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Fig. 24.2 Examples of composite beam cross sections. 


and 


m 2 = m 




E x Ii + E 2 I 2 


The corresponding bending stresses are then 
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In calculating the deflections, we note that the beam must behave as though the 
total bending stiffness El were equal to the sum of the component stiffnesses 


EI = E X I X +E 2 I 2 


(24.9) 


BEAM COLUMNS 


Certain structural members and machine parts can be simultaneously subjected to 
direct compressive forces and lateral loads. Such members are classified as beam 
columns because they contain characteristics of columns and straight beams. It 
may be instructive here to briefly review some of the solutions to a beam column 
problem shown in Fig. 24.3. Suppose that the beam is bent under the combined 
loading P and W in such a way that a central deflection A is produced. The 
maximum bending stress can be defined, for example, as 
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